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(54) OPTICAL DISK DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate a table 
beforehand storing them and to save a memory by 
obtaining sine waves, cosine waves of multi-point for 
adjusting a gain of a servo loop with simple calculation 
based on a specified initial value. 

SOLUTION: A digital signal processor DSP 15 generates 
the sine wave, cosine wave by a triangular wave 
generator 21 to add them by an adder 22. Then, a 
comparator 23 compares signals in front and behind of 
the adder 22 to obtain a proper gain. At this time, a 
servo operator 24 operates a motor drive amount based 
on a digitized displacement signal from an A/D converter 
14 to output it to a gain compensator 25. The gain 
compensator 25 gain compensates by an output from the 
comparator 23. Further, the triangular wave generator 21 
is provided with an initial value storage part 31 storing 
an initial value (sin x, sin (x-0), cos 6, x are optional 
values, and 0 is a minimum unit requiring sine) for 
calculating the sine waves, cosine waves of multi-point, 
and a triangular value calculation part 32 calculates sin (x-n0), n is an integer. 
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<54) t»ft«04S*W Jfc^x^ISfl* 
(57) t£ftj 

TNToiasf«>tstt eras < 7 jup^bi: a 




vmss £f7d tr- # Jb - .7*a t*# ^-f jK o^mmxz as 

L*7\ sin x, sin (x- 8) , cos 8 (x : fij^O) 
to, 8 : IE32fiStf&MttSS'hm&) <DfiB£*J3»Kifii: LT 

S^l^T sin (x + n 8) (n : S§&) 0)fl 
CI$*JS 2] &32££A73Lr^<DJfcS£3$$T-'T.< 

vihss =£t7 3 tt- * ji/- y*m r ^ y * css/sii 

l*T, cos x, cos (x-8) , cos 8 (x : fS&O) 

S^-UT cos (x + n 8) Cn : (DfifiS*^^ 

aS^JS 3] IE32&a7tl*£32&£A73Lr^<DJ£^ 

7f KSKfc^Tv sin x, cos x, sin 8 , cos 8 
(x : tf£0)fiB, 8 : LE52iiB £ .fctt&Smtf&SttS'h 

MMlttM 2t\tztJmmz&r>lsT sin (x +n 8) 2 
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Co o o 1 ] 

Co o 0 2] 

cow iz r * ft aiz. 7 * - n x * - # i\, - y 

fch5?*VW-tfib-7fc**;lTl»*. 7*-& 
*7*-fia*-#*f73W**?R y. v-=>v*yo 

tf- tf-Jt- 71* 3fct:-2* *Ellll»a>ea>7 9-9l= 

7&tf h?v*v?tr-tfib i -7i=«i*r. &t:-A € 

<&0)V CM«*-fl-Jlr-7fctf-jlTl'$. 
Co 0033 tt±«>J:3tt#tf-mjU-7tt*:h*tifi 



C0 0 04] tC^T= t t*l*>0)V-ifO\,-7<D J ?'( y 

iiS'#a:fbtD«»4ai7*-o)r, -JtriiiEtttf>r vizia 
ttn. lioT, 74vins«fi-3-fcftti>7'n9?/» =£■?■ 

ftM-APftML ^S0)^5ffiSA^IZtt^^ 
Jb-7(D^V££ii*llJ]gLr. f2B53£fblz<£5>f^v 
o)££A £*i!E r 5 J: 5 iz. Ltofc ^ y ^ 91km. fc^pg 
nv^ jBiBak«.ttS)ij-3:T*B[i=a. mtitikttxtz 

IE32S (s i njg) ^A^lU^(DJC¥^^*Ci:Ai- 

^siiaiBStra)^^ vo^^iasr^j-aizuTLv^ 

CO O 05] 

^ffS-y-f V2l\iVO-t>\fyu t'jV (JUT. DS Pfc 

B&^r*) ©jis^tifc^TE uspstttar^k^^y* 
^ - s ^ *j - <r^ h 5 -J ^ v a 9- - as omm*M- ^ ^ 5 

kHz. VCMtt~/ti0)^i3^2OOHz tr^Nfc. 7 
3T- i fi^-tl , -S(, h7-/9^«tt2QA, VCMtt- 
^I3t 5 O O * T?(DiE32fifi (sin (Dffl) di^S.r^ *♦ 
5 O Q;&'Ctf)IE5Sfi§£^— t ITDS P^lZtSJAT 

*« ^ i z \t , d s p a>* ^ u s a a) a* y <D 25^ z fern 
diz^jair^^^^fta^fis^KLr. i7-?r;ttfis 

*«l^|zaiMtt.r^ro)IE32fii (s i n tDfifi) ^-f-^y^E 
Ulz»MLrfc< fcf>iz|i. ds Pr*ilz±SS<D^^U 

C0 0 0 6J s i n£*i5 ^iZJKgg LT^*rO)IE32fiS 

(s i ntoiifi) ^itsr*7f^fcioe»tiri^fij. co> 

*3Stt>I«55ifrJVft*aSStt»l= ITU5(D7, ins: 

'j^*5Ssrtt^-^-7P-^secr. MJtuc. ^3 

JS CSfcifi-) 4TfflL*Tit»Ufckr*t, VCMtt- 
^0)PiaSTttStST-feO~4 9 9 0)5 OO *0)A73lZfci 

triE32<ifi^im ttti7-*itftt6tttvds. 4 990531 

i:. Tt-^-7 Q~^aacr. a*. 8 4iuTr^ 
<d 5 m L fee * r 3"Tizb>tt y o>iss^^ 



C0007] W /P*^tSlz& *r -fc 1 0) 

9-- 3^^-70)^ Vlfl£/Eo)**T-0)IE3£fiB 

a fettiM fis spsmttit sr * c i: as ^ nfe 
o)r * ztt &>mti L r fcL^= 6f- 7 Jl/ft^g y. 
^t'j £±<ti £ 3? -r * o sua-? 3 c 

CO O O 8] 

CliSS^IK^r^/=«tiO)^®] *650)I*#JS 1 |Zf££3fc 

fcL*T» s in x, sin (x - 9) , cos 6 (x : iiM<D 
fifi, 8 :iE3frffiAi&gfcg'Jv3*&) OXifi^ttJEfifi fc L77 

raw r fc. tt«MA^«ic.ttiA tztmmz 

S^UT sin (x + n9) ( n : g») 0) <ffi «>) 
COQ093 *B5<Di*3£Jji 2|Zf**3fc?-f ^OiSSIi. 

-^ji/-7^sr^3fe^<^9«aii*iL*r, cos x. 

cos (x - 8) , cos 6 (x : tfj&0)fiS, 6 : £52fiStf 

&s a tt) tmffi t u t taw r st# mm 

i:. ^*Strt*aiZ»irt^4afeW»Bffi|ZST>L>r cos (x 

"£\ sin x, cos x, sin 8, cos 8 Cx : fijS:0)fii, 
8 : X»fl-*.fcl*^ti^£M'J'tttt) 0)fiS£tt*3 
(fit LTfelAr^fa^ IS»tt*J3tlzttlA;*;h/= 
ttfflilSIZS-3l*T sin (x + n 8) 2 tz\t cos ( x + n 
8) (n:fi2D it 

coo 1 13 tr-*w-7©?*vp»zttLi*o>tt- 

«^{riE52sS U i nig) r36 y. i&feffifcfDXM 
(s i nd)«B) Ai*S?tffcl-7Ttttt<. fiffXJm-OlESS 

tfO)^>f VPfi0)«^ sin 18* <DfiB<D#; 
IZsin 36* fl)«*'aat}U ^0)!fc|Zsin 54* 0)ffi£ai*) 

rti-KAu. ccr, sinsd* oxa-sawj Tirana si 

n 18* OJfifiBtfsin 36* <J)tettK*0"C& sin 54* = 

sin (is* +38* ) htaztoz^ E.mma>ffi&ztiM& 

iffiJBT-SCfclZJlotsin 54* 0)IKiittr». C*» 
i=>0)s in 18* . sin 38* (Dtt.tt*ttflft3*'&sin 54* 0)fiS 

COO 123 CCDctdlz. ^SS-fiRRotnlBiffi (KM 
irttsin x, sin (x-8) , cos 8 0)3®, |j*iB 



2Tltcos x, cos (x- 8) , cos 8 0)38, liJ3£J5 
3 T lis in x, cos x, sin 8, cos 8 0)48) ^tfcJrt 

= G*3fcie irii sin (x + n 8) 0)f& ISsfciS 2 
Tli cos (x + n8) 0)fifi, 15**5 3Ttt sin (x + n 
8) Zfz\* cos (x + n 8) 0)fifi) £)BS|Z#«>)* Cfc 

P-^CtCi:^<, &Sfcr*t<J)Hftfifi£It$*|Z 
T#*). its LfcZft«S-l = J:y tt-^ll/-7*^-f V* 

[0 0 13] 

imwv&mvmm iut. *5g^^^o)sgMo)^sg$ 

Co o 1 43 m i li. ^kfg^o)^? < aa$SE0)»/dili] 

3fc¥>Vi» K4|i, 7?r-fi^*Jaima)S 
1 7{?^il-55Sj/h7»^vaHM0)5S27^ 
*iX-$Z6lZ&ia£*tTL^ ^ 1 75^11-55 
0)lgfft|Zj-oT5t^A^ F 4fti5t5 : -r'^^«*1 0)}ga8 
^fel (igi 1 0)±T*fel) IZIM-U ^tV^3$j>l 
tzzfc£-L tfijtT*ttn# 1 0)SE'afi'i=.*«T*-A3 
IZtt:otL«& t/z. SS2 7 ? ^^aX-5 6 0)5giftiZi: 
■d T3t^^ vH4 fti3t6f < *0 1 0)f5^fei (© 1 0) 

3t5= < jx^ i rises h 5 y f izifiar % d iz a ^> 

Coo 153 *fc*¥AvF4jl «li.«L7€^.Uf* 
I7"6*ITI»*. 3fc*WflH ^0)g3feM3-VlZ^^ 

t^T. 5fe?-f ^<7«» io)ieaEiz«r^3te~A o)^ 

^Ttl (7^-^^lSS) fc. 3fe5=< «^1 o)iesa 

ftt-31 Oir»ia.**iTfey, Z(DllftTi-5 1 O0) 
SlifilZ J: ^r^-f 'J7^8 ft53t -f ^ C7«» 1 0)fl75fe 
(i1(J)fe&756l) iZ^ia^ft^JTSlZtf^Tl*** 

Coo 163 tf=. tSli*t7|ztt, **ij*i>Bi:»r 
ij-StiTfey. SCft-trvtf 1 i li^ai LfcSfcfi^T 

[0 0 17] WDS^Sl 2, 13, 1 4IJ, 

9-#9ttt*f7-3-DS P 1 S^ili^l^^. DSP1 5 
tt. A/DX«Sg 1 26^0)5 : -fS?5^ft*^fc7^- 



D/A$^16H ^X^a.x-SSiifcg^T'S 
^iXfci ^0)&8:frfalz#f& L-?\ 5fe tf- A Ottrf^J 

9, A/D3S&S&12, DSP15R^D/A^S1 

COO 18] 3fc* DSP1 5lt A/DJjftSl3<)) 
^CD^^SJI/fti****: h7 ^*VC7I££fl^]Z^L* 

TSSST^^iX-^e^iiAS^a^L, f(J)3(Sf 

^D/A5£^S1 D/A3E»Sl 7|i, 

f-(D 7 O 3- =l X - ft £ £ 7 O * * X- 3 5Et&*§35 1 1 

0)75faX- 5 SEi*J^5iI \Z Z% 2 7»al- 5 6 &5 
3Bi*£tu ■H4«S3te5 : -f ZOtm 1 OtflTffrlZ 

/-dk-mii 3, dsp 1 5acfb/A$»si 7 izr 

CO O 1 9] SIZ; DS P 1 Stt A/D$jftS 1 4ft) 

* o ? -r 3 jut *tifcStt<rai=-s Tiift * - 3 

1 0 0)561*3: £35 SU ^(DaSSfi^D/Aac^l 8 
^773"^ D/A3CJfcg1 8|* % ^co^-^sgfta^ 
^-35Eia*8SSlz£ja ltttlfr€-£ 1 OAtttATS. 

^c-ur, ctD^-^iEft^izniifi^-^ 1 oftisitft 

**9AIttl <mi75falz#£*iLT\ 

tt1 1, A/DSM1 4, DSP15atfD/AK^ 
81 8|ZrVCMtt-tvJl/-7^«Stl*tlTL^* 
C00203 i2|l. DSP1 5 0)l*]2e«jtf0rfc £u 
dsp 1 5tt, IE3SiSltfctt^3giB^5g^r^=ftiS#g 
iS2it, A77ff %|Z^ftfcSS£« 2 1 ^P,0)IE32^ 
fcl*£32ft^»DST*l]0SrS2 2fc. DDSS2 2(DM 



4 fc. tf- tfaSS* 24 A>-6-c6&iftS'€lt8S-2 atffc 

HftiS3g^S2 1 tt, 7<d >f-rv 

0)IE3£fi6 5 tz It&S&i&tt&T %tz&) 

oytomi&tmtorzimi&mA&s i t, */j*mbiz£-3 
zMSitS25 3 2 1 «.r *. 

Co 0 2 13 ±3*Lfc*-tr-*-#j|r--71=tS-liT. dsp 
1 5i*KDHft5Sigi5S2 1 6>£(D^:rJSiBfta)IE32&a 

y. tt&m&WTvtf jy&m&rz. ca>«ft.. 

ttSfeSSii** «t> ^- 7 it/ u r« I T 3o < <h V\t tl 

z to-&.a>tmtt r * r oiESSfiS s fc 

SgflSS^lfiSstS 35 3 2 |Z TJEifcstS U ItS L tzl&Z 

i&z tz iMiflE-a«m * - * ji - 7 viflsi £t 7 

3. 

CO 0 2 2] ^»0)|IJ^fiSflii3 9-~<r;jt-70)r!r 

-f ^Rtt-l»S-<C#jk tO) = ftffi GE32fiS^ tz 1*^32 
fiS) ^ItSr^*^^^^ffiMlZT>l^^»6*JlZ||i^T 

£>♦ 

co o 233 as 1 «im-) ss i-MMm. *i)»iffifc 

Lt"sin x, sin (x-8) ; cos 8 <J)f-tl^t\<f)i£%L 

i^TJKBfiittfASfls tlz-WM LX*J Ctve>o)tiJ»lfiS 
l=8m»T« HftffiltSSB32r sin (x+n9) 

Z>. Ztz. 8ttiE32fiB^S«S'J^f&rS ^6*j 
iZtt, ^^^5Jltr-^(DttV7UV7JasBSltii:^-< 
Vi»S/Sffd»3EH»»t2fc|zJ:y e= 380* x (t 2 - 

coo 243 H^Ki»o)iio!£s:fi<tyTie (D , 
(2) 



s in ( x + 8) -sin x • cos 8 +cos x - sin 8 *•• ( 1 ) 

sin (x-8) =sin x ■ cos 8 - cos x • sin 8 ( 2) 



CD , (2) ;£|zfci>Tcos x:&5B£r*J:3lzs:fl2 

sin(x+8) = 2cos 8 • sin x — 
C<D (3) cos 8, sin xR^ sin (x - 6) fy) 

mn<J)tmi\Bh l,T*Z.*>t\Tlot\\t. sin (x+8) 
to&(to<otlZ>Zk Ltl*** ^ tz. fcO sin (x + 



iUTd) (3) 5SAi^6tl^ 
sin (x-8) ••• (3) 

28) I*. T£ C3-2)5S0)J:3lZ«^<Dr% (3) ^|Z 
r*Jt sin (x + 8) 0)<iBi:tTJOTfiSO)cos 8»tFsi 



sin (x + 26) = sin{ (x + 8) + 8} 

= 2 cos 8 • sin (x + 8) - sin x ••• (3-2) 

JUT\ l«l«|ZLT. Jfi*: sin (x + 39) , sin (x+ |Z$£*<DX\ WlSl, *t -!? SI «0 sin {x + (ro-1) 

4 8), sin (x + n9) <J)fiS£5£<&5 ft V & 8}, sin{x+ (n>-2) 8 > (JMfi t *JJ»HfiS O)cos 6 0)fiS 

sin (x+m8) |* % TI£ (3-cn)^0)ctd fc^fflL^T. ^Offi^*^^ C t di°JfigT S *. 



sin (x+m8) = 



sin C {x + (m-1)e} + 8) 



= 2 cos 6 ■ sin {x + (m-1) 0} -. sin {x + (m-2) 9 } 

- (3-itO 



CO O 2 5] <1 0)^51 SIJ*Mlzfe^^5!alI^JBcD7P- 

in (x - 9) »LF2cos 8 5g2r^ (S1). 

\t. x = 0- feU AlZsin O* . BIZ sin (-9) % 

ciz2cos 9^s:r^* tur, Aizaasrstifcrafc 

ffi*jT*(S2) . &|Z. CXA^DJZ. D-B^D 
|Z S A^BIZ, D^AIZ. Z<»)mVWi3LTZ> (S 

3) . JXtvr. ttTffl**S1*fcfi»SA»»fltfL CS 

4) . fiW7L»ttt^filSliS:21=i!iitZpK-D"C. S 
2, S 3«*yifiT. *TfB*-&Sli?TU4vH; £tt<D 

u-«hlt r s 2 rai^ ? a cms # vans 

Co o 2 6] 13 0)7 HZfcur. 

S2T sin (x + mB) r ^%^0)MiC) S 3 |Z 

1$\1Z>A, B, C, DflflStt^ft^t^tO^dlZtt^ 
D+- C x AT CDC x A\Z. 2 cos 9x sin{x + (m-1) 



9} 

D+-D- BT CD D— Bli. 

2cos 9 ■ sin {x + (m-1) 9 > - sin {x + (m-2) 
9} 

B+-Ar<DAli, sin {x + (m-1) 9} 
A+- D "CCD D'tt, 2cos 9 • sin {x + (m-1)9> - s 
in {x + (m-2) 9} (= sin (x + m8) ) 
Coo 27] OftexnM) fcC^7\ £32 (cos) 
ttIE32 (sin) <J)tetifti30* 3" ftfcfc CD7=fc *-©T\ 

& ^mfifi t Ltcos x , cos ( x - 

9) , cos 9 vzt\?ftG>i&ttmmmmti&3 i iz 

8P3.2T cos (x + n 9 ) (n : S|&) <D ffi fit) 

ccr. xiifi^cDfifi-c^ afc. 9 {z&Ki&ti&m 

= 3$0* x (f2^- fl) t**XZ>*\Z>. 

Co 0 283 =mm&(DW£±mJ:»Tm (4) . 
CS) 5*£f#5, 



cos ( x + 9 ) = cos x 
cos ( x - 9 ) = cos x 



cos 9 — sin x 
cos 9 + s in x 



sin 8 
sin 9 



(4) . (5) 5£|Zfcl*Tsin x £;B£T Z> <£o \~&J& T^fc, 
cos ( x + 9 ) = 2 cos 9 • cos x — cos ( x — 8 ) 



... (4) 
(5) 

iUTCD (6) -Xffft&tl.*. 
... ( 6 ) 



CCD (6) 5*1*. cos 9, cos xT&Zt cos (x- 8) ft) 
KlDCDttfflfifit tr4x^)t\rL>tlli. cos (x+8) 
tP&&>£>tli££&7B LTU3>* 3itz» #t<J) cos (x + 



cos ( x + 2 9 ) = cos { (x + 9) + 9} 

= 2 cos 9 • cos (x + 9) 



PSIZ U7T, miK cos (x + 3 8) , cos (x + 
49) , cos(x + n9) (Dfifi £ # <*> * C ft) T £ 

W^li. cos (x +m9) 1*. Tig (6-m)^0)J:d 



28) tt, TIE (6-2)^CD^dlZtt^<DT. (6) e£IZ 
cos (x + 8) (DfiSfcttJRHffiCDcos frRtfoo 
s x(Dffl.fc€Jfll*T. ^(Dte£sR«)*^i:ft5r&3u 

t x •■• (6-2) 

|Ztt$-4>?. HE, W<?(Dr*«D/= cos {x + (m-1) 
8} , cos { x + (m-2) 9 } CDflfifc fcjaHfifi CDcos 8 CDflS 
fcSil^T, ^CDfiS^fi>)^Cfcfti°ja5T^ 



cos ( x + rn 8 ) = cos C { x + (ra-1 ) 8 } + 8 ) 

= 2 cos 8 • cos { x + (ra-1) 9} 



cos { x + 



(m-2) 9 } 
(6-m) 



COO 2 9] (SS3£B*M) 3S3Hjfc*]rtt, ^ffiliSi: 
LTsin x, cos x, sin 8, cos 8 <D"t tl MS £ 
^*J)KBfifitetA2?3 1 |Z»}ftUr*5 5, ct\Zo>tomi& 
|Z£-3U7\ =ftfflStSSP3 2T sin (x + n9) 

(n:SI») CDfiS^*^^* CCr. xtttfjSCDffiTJi 

iztt, SSi3eaifcJi:(S)«lZ9= 360* x (f2- tl) 

coo3o] mm Ltzmttmv (d , (4) 



l*<&CfclZ«fcy % sin x, cos x, sin 9, cos 9 ft)©{ 
JOCD^Wffifc Lr^^e^rtvntf. sin (x + n 9) 

$jfi^*ot>^ci:ft5r ^r. Sao $m (x + 
9) |* (1) ssiz-ct'CDaadtfcfcn^ 5 ^ s 

in (x +2 8) I*. Tig (7-2)5*CDJ:dlZfc5cDT. 'tt 
\Z&Z^>tz sin (x+9) , cos (x + 9) CDffifcUWfl 

fiitDcos 9, sin e<Di&k&mi>r* f-CD^B^fiJD^C 
tftsr?^ 



sin (x +2 8) = s in { ( X + 8 ) + 8} 

= sin(x+8) • cos 9 + cos (x+9) -sin 8 

■» (7-2) 

WT, IsJ^IZ It, Jfi?X sin (x + 3 8) , sin (x + 48) , sin (x + n 8) CDfjS ^fif) ^ C t ft) V $ 



&\x.\Z. sin (x + m8) lit Tig (7-m)5£(D<£d 
|=tt$<DT. MmV&&)tz sin {x + (rl)8} , cos 

sin (x + m8) = sin C {x + (m-1) 8 > + 8) 

= sin {x + (m-1) 8} * cos 8 + 

cos {x + (m-1) 8} 'sin 6 



{x+ (m-1) 8} &)i&hti)m&<S)cos 8, sin 8G)fiifc 



too3i] co)&3&mm\z&\iz>&m*m<»? n- 

h^Iil^lr^r* 3t3\ 4&<DtoJftfi8sin x, co 
s x, sin 8, cos e^&^T^ (S 1 1) . 4filJT 

x = 0* i:U AlZsin O* . BlZcos O* , C|Z 
sin 8, DlZcos 6^2^^* tL^ A|ZB-£d4l 
ydiSaWj-** (S12). ftfZ. - AXC^EIZ. A 
xD£A|Z. BxC^Fl" BxD^BlZ. A+F^A 
IZ. S + E£B|Z. ZOJEJ^TaSST* (8 13) • ft 
»T*6^£l7/=ft>S&>£¥iJIUr L(S14), S 
I^TtvttLi«ft|Z-tt6 1 2|=WntfK?r; Si 2, S 



••• (7-m) 

£»T.T** s i 2rai^j^^^A(DfiB6^^Vili^$ 
fidfc^lZsBg/ctlESgfiSTK y. Ad)fiS£tii7jL7\ J* 

tdTTU^IbK 7jy612, S 1 3.0)fiaJi£f7->f 1*5 

COO 32] #Jjlli. [*]4CD7.P-^*- Hz*>i*r* 
S 1 2T sin (x + m9) ££ii7lT *«^d)*HslO) S 1 
3IZMS1J3A, B, C, D, E, FCDffilif-tl? tX^O) 



E<^-Ax crtD- Ax Clt - sin {x + (in- 1) 8} xsin 8 

A«- A x DT0)A x D|J N sin {x + (m-1)8> x cos 8 

F<-B xC?(J)BxC|t cos {x + (m-1) 8} xsin 8 

B*-B x DT<DB x Dl±, cos {x + (m-1) 8} x cos 8 

A<-A + F 7: 0) A + F\t. sin{x + (m-1) 8} x cos 9 + 

cos {x + (m-1) 8} x sin 8 

B<-B + E "C*0)B + Bit. cos{x + (m-1) 8} x cos 8 - 

s in {x + (m-1) 8} x sin 8 



CO 0 3 3] (SS43SJ8SM) 3*32 (cos) liIE52(s 
i n) OXStitfSO* ?t\tzt,<J)V& %VZ\ Sfe32iB (o 

os 26) smtvrtp^ vifls&ttpjflsrfc ^4^se 

WTli. HJJBflfi.fc Lr$33efcffJfc[5]«<Dsin x, cos 
x, sin 8, cos e<J)1;tx£t\0>i&G:?#>tomi$mm 
3 1 l=ttM'LT*&. Ctx^cottWfiilzS^L^r, Hft 
«tSSP3 2T cos (x + n 8) ( n : g&) OfiS^JP 
&3fcfi&5* CCT, xttfjj&fl)<ifi^^ a-fc. Btt£ 

t[5|«lze= 360* x (t2* to r-^^e>tt^* 

COO 34] SS4^ffll9j|Zfcl^^ftmj^lP(D7n-^r 

i*t* s 1 27 B^ai 73 misfits 

COO 3 5] ($S5£Jfe1?i) ±53 LfcSS 1-354 0)^3? 

70) >f -< VSflffil z&£ tt-Mk 4>iBM 3 ttMSIt«Et 

sizTiP^^^^ctfisr^, L6>u*:a5i=>. s-sufe 
Mr it % a* © oit s i s& &m i > rft o> E32 ffi a /r i^ss 

l> f i¥ IZ tt* S jfiE Btttt fti 

tCT, C<J)<td fcltSIS 
SiDStt^iSLT. <t yiEtt-ttIE52ffia 7hl*£§£fi££ 

T<J)IE32fiS a /rli^SgfiS^ItS UfcfclZ, ttJWffi^SS: 

COO 3 6] ttjHfifiSS3:o)5-f^v^.tttt^lz 



5>^a ^5-r^v^izr*j5^fifi(Diig:3:^tsyiBr 

^^>fi(s. ep*> 360* d)6ar»w<i«»a?-*cfc 
coo 37] zo)$5 5&mm\zi$\jz>%im*mo)? □- 

3HJ56Wlzfei>r, ifflRHl*3-e2O^0)iE3$fiS (s i n 

ftfi) -pay. e = i8* r& ^«^iz 3$o* r 

Mmi&GMWi&TZ. IT, x-o* , 8 = 18* t ur 
4@(D?J!Jfl8fiSsin x, cos x, sin 9, cos 9 ^A, 

b, c, Dizf-+i^tias:r^t«iz, ft^v^fiBGco 

fiSSoiza&ST* (S2 i) ♦ fir, AlZ^^tlfc 
fiS^£tl73r^ (S22) ♦ ftlZ. *t> VSfiSG^ 1 "3j)0 
ST^ (S2 3) . ftQS?Sfc0>G 0)fifilt|S2O|ZilJJ3 L/=^ 

bp^. ijara^o) 380* @-Dfc:fi*d»*!Riiwr* 

( S 2 4) „ 2 O iZilja U/i:«6iZtt, S 2 1 iZflnllfi) 
BI-dT, sin O* , cos O* , sin 18* , cos 18* 

fl^vsfiSG (=o) ^p§as:r^. s24rGa>2o 

*3»0)«d-lZ-tt, -AxC$iE|:, AXD^AIZ. Bx 
C^F|Z. Bx D^Bl:. A+F^AJZ, B+E^B 
IZ. Z0>m&TWi±3'& (S25) t ftL^T. f*TI&^ 
^Sl7fe^S6^¥lJIWL (S26) . gl7rL*tfl*«£ 
iZttS 2 2|Z^liIft>SoT, S 2 2~ S 2 3 ««y 

»T*e^%si7rL>+\«. £f*o>«i-**7T*. 

^fe. S22rffl73*tl^A0)fiS6i<f-<VI«SS5fi5fc 



Wl&SfclESSifiST-fc S 2 1~S2 5(DfeIflzqMT 

LT -tf V 0)!H5S$!iiI£fTd ♦ 

CO 0 38] (SVe^BSfcJ) ^-fvUlfigSfTdOtt. il 

ifcB=?Ti& 4. 3te^<*£3SS(DRAMtiig|Z 

i« fc-ttw ? - 5 s* i=a * ft r*5 6 * <o r 

* J I/ - 7 0) <5f V IHS 1 Z ^ g « * * <J) IE 52 ffi 2 3 2 

fiS^fx^r * 5^- .7 r iz&s. Kim* y 
i«iz?-7ji,*ig»u ?4V0iiafi«TU 

c o o 3 9 ] i:o)» 6:S6»«i=«ij ifiaa* jpcd7 -p - 
ra^is::*:^ (S3D • 9--#jir-74>4r>fvmkiz 

i««IE58ffi*fc-l^52fia*-y-7 Jl/^S (s 3 

Stt*d)i32ffi-a:^ttsfeKffi-«tST* (S 33) ; 1 
360* ^(DiESgfig^fctt^SSfifi^itS^TLfcft 1 
Sft>S¥ttlfL (S34) . &T'LTltttL**ft.l£tt. s 
3 2l:RotS3'2, S 33CDaaiSSttyjfir* 380* 

^cDit saaii # sstt ft i£ * - * » y o ?<{ ymm 

|Ztf*. tLT, «£*ftfc^-7J!/£#P3LT\ tt- 
3j?;l/-7tf)-5f"-fV5W€fi3 (S35), -Sf'-fVMS 
»T L/=^ ^- 7JKD.«»|ZOJH LtzR AM&m&. 
ftio)tS3S<D^WIzfiMT#^>J:dlz. fcrtflftrs (S3 

6) . 

C0 0 4 0] c©.J:d-l=* $-6»M-TI£. v-cymm 
moiEim z tz\tmmtfi ?-yt\,ip e-ws * ft * <d 

<t y «izjmiz tt- # $i- ye*? 4 vibs 5*7 o n t 

CO O 4 1 ] 



bbwom&m £i±<dj: dizain*)*.? * zo&mt 

& 32fiS £ffc *.tfst ST#^^Ctlfpr^(Dr, -5f -f V 
71, ^^USt^T^, 



CI*) 3] »iS6MWlzi)i?-«tti»-iB-0)7 P-^^- h 
r & 

CS 4 ] SB-aJOM izfc I* «ai» JP-<D7 tt- * * - h 
CS 5 ] SS 5 ttMJZ«1^ WJR.0)7 P - * i- - h 

rj) 

C^P^0)Itt^] 

6 S275^aI-5 
8 4 + 

1 O 

1 1 X^tVtt 
12, 13, 14 

15 DS P (7<£>5U*2'OTJlr7n'fc9itt 
16, 17, 18 D/AS!»5S 

2 1 

2 2 ftDS» 

2 3 

24 b--t;»s» 

25 ^-fV*IiHS 

3 1 MfflfjfittttiSfl 

3 2 =ftfiiim25 
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